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ABSTRACT 



A coding method for high-capacity storage medium is 
provided. The the physical location of the code is arranged 
in an annulus area at inner side of the inner most edge of the 
compact disk and/or the lead-in area such that the storage 
medium is accessible in the existing CD-R/CD-RW. The 
recording time of the existing CD-R/CD-RW can be 
expended from 80 to 100 minutes. 

2 Claims, 12 Drawing Sheets 









HCC 


1 


PCA 


PMA 


Lead-in 


Program area 




















1 1 





Center of 
compact disk 



Tl 



T3 



T4 



T5 



T2 



T6 



T7 



Tl = Start time HCC = T5-01:43:00(or eariler) 

T2 = Stop time HCC = T5-0l:03:00 (before T3) 

T3 = Start time PCA = T5-00:35:65 

T4 = Start time PMA = T5-00:13:25 

T5 = Start time Lead-in Area ^(encoded in ATIP 

T6 = End time Lead-in Area = 99:59:74 
Start Time Program Area = 00:00:00 

T7 = Last possible start time = The capacity is the Last possible 
of Lead-out Area start time of Lead-out of Special 

information 3 + extended time 



08/05/2004, EAST Version: 1.4.1 



U.S. Patent Jun. 25, 2002 Sheet 1 of 12 US 6,411,574 




tl = Start time PCA = t3 - 00:35:65 

t2 = Start time PMA = t3 - 00:13:25 

t3 = Start time Lead-in Area = encoded in ATIP 

t4 = End time Lead-in Area = 99:59:74 

Start Time Program Area = 00:00:00 

t5 = Last possible start time = encoded in ATIP 
of Lead-out Area 



FIG.l 
PRIOR ART 



08/05/2004, EAST version: 1.4.1 



2 

» 

U.S. Patent Jun. 25, 2002 Sheet 2 of 12 US 6,411,574 Bl 



Bit 5 


Bit 13 


Bit 21 


Ml 


X 


X. 


X 


X 


X 


X 


X 


SI 


X 


X 


X 

✓ 


X 


X 


X 


X 


Fl 


X 


X 


X 


X 


X 


X 

1 


X 



FIG. 2 
PRIOR ART 


Frame 
number 


Frame contents ^ 


N 


_ 

Special Information^ 


Mil 

IN + 1 


Normal timecode 


N+9 




N+10 


Special Information 2 J 


XT i 1 1 

N+ll 


Normal timecode 


N+19 




N+20 


Special InformaUon^S^ 


N+21 


Normal timecode ^ 


N+29 




N+30 


Special Information 1 


N+31 


Normal timecode 


N+39 




N+40 


Special Information 2 


N+41 


Normal timecode 


FIG.3 
PRIOR ART 



08/05/2004, EAST version: 1.4.1 



U.S. Patent Jun. 25, 2002 Sheet 3 of 12 US 6,411,574 Bl 



Ml 


SI 


Fl 


1 


Wl 


W2 


W3 


XI 


VI 


V2 


V3 


0 


Ul 


U2 


U3 


U4 


U5 


U6 


U7 


1 


Dl 


Bl 


B2 


B3 


Al 


A2 


A3 



FIG.4 
PRIOR ART 



Ml 


SI 


Fl 


1 


M2 


M3 


M4 


M5 


M6 


M7 


M8 


1 


S2 


S3 


S4 


S5 


S6 


S7 


S8 


0 


F2 


F3 


F4 


F5 


F6 


F7 


F8 



FIG.5 
PRIOR ART 



Ml 


SI 


Fl 


1 


M2 


M3 


M4 


M5 


M6 


M7 


M8 


1 


S2 


S3 


S4 


S5 


S6 


S7 


S8 


1 


F2 


F3 


F4 


F5 


F6 


F7 


F8 



FIG.6 
PRIOR ART 



08/05/2004, EAST Version: 1.4.1 



U.S. Patent Jun. 25, 2002 Sheet 4 of 12 US 6,411,574 Bl 



M1-M8 


Extended time 


00000000 


Invalid 


UUUUUUUl 


imm 


00000010 


2min 


t 




00100000 


20min 


00100001- 


Reserved 


01111001 





FIG.7 



08/05/2004, EAST Version: 1.4.1 



U.S. Patent Jun. 25, 2002 Sheet 5 of 12 



US 6,411,574 Bl 



HCC 




PCA 


PMA 


Lead-in 


Program area 








i 










1 



Center of 
compact disk 



Tl 



T3 



T4 



T5 



T6 



T7 



T2 



Tl = Start time HCC = T5-01:43:00(or earlier) 

T2 = Stop time HCC = T5-01:03:00(before T3) 

T3 = Start time PCA = T5-00:35:65 

T4 = Start time PMA = T5-00:13:25 

T5 = Start time Lead-in Area = encoded in ATIP 

T6 = End time Lead-in Area = 99:59:74 
Start Time Program Area = 00:00:00 

T7 = Last possible start time = The capacity is the Last possible 
of Lead-out Area start time of Lead-out of Special 

information 3 + extended time 



FIG. 8 



08/05/2004, EAST Version: 1.4.1 



U.S. Patent 



Jun. 25, 2002 Sheet 6 of 12 US 



6,411,574 Bl 



HCC Frame 

iiuiiiuei 


HCC Frame contents 


N 


HCC special information 1 


N+l 


Normal timecode 


N+9 




N+10 


HCC special information 2- 


N+ll 


Normal timecode 


N+19 




N+20 


HCC special information 3' 


N+21 


Normal timecode 


N+29 




N+30 


HCC Additional information 3 


N+31 


Normal timecode 


N+39 




N+40 


HCC special information 1 


N+41 


Normal, timecode 


N+49 




N+50 


HCC special information 2 


N+51 


Normal timecode 


Repeating many 
times 





FIG.9 



08/05/2004, EAST Version: 1.4.1 



U.S. Patent Jun. 25, 2002 Sheet 7 of 12 US 6,411,574 Bl 



Ml 


SI 


Fl 


0 


M2 


M3 


M4 


M5 


M6 


M7 


M8 


1 
















1 

















M1-M8 


Extended time 


00000000 


Invalid 


00000001 


lmin 


00000010 


2min 






00100000 


20min 


00100001- 


Reserved 


01111001 





FIG.10 



Ml 


SI 


Fl 


1 
















0 
















1 










Al 


A2 


A3 



A1A2A3 : Index of appended data 

FIG.ll 



08/05/2004, EAST Version: 1.4.1 



U.S. Patent jun.25, 



2002 Sheet 8 of 12 US 6,411,574 Bl 



Frame 

IlUIIllJt:! 


Frame contents 


N 


Special Information 1 


N+l 


Normal timecode 


N+9 




N+10 


Special Information 2 


N+ll 


Normal timecode 


N+19 




N+20 


Special Information 3 


N+21 


Normal timecode 


N+29 




N+30 


Addtional information 3~ 


N+31 


Normal timecode 


N+39 




N+40 


Special Information 1 


N+41 


Normal timecode 


N+49 




N+50 


Special Information 2 ' 


N+51 


Normal timecode 1 


Repeating many 
times 





FIG.12 



08/05/2004, EAST Version: 1.4.1 



U.S. Patent Jun. 25, 2002 Sheet 9 of 12 US 6,411,574 Bl 



Ml 


SI 


Fl 


1 
















0 
















1 










Al 


A2 


A3 



FIG.13 



08/05/2004, EAST Version: 1.4.1 



U.S. Patent Jun. 25, 2002 Sheet 10 of 12 



US 6,411,574 Bl 



HCC Frame 

nu mhpr 

.UUliiUCI 


HCC Frame contents 


N 


HCC special information 1 


N+l 
N+9 


Normal timecode 


N+10 


HCC special information 2 


N+ll 
N+19 


Normal timecode 


N+20 


HCC special information 3 


N+21 
N+29 


Normal timecode 


N+30 


HCC additional information 1 


N+31 
N+39 


Normal timecode 


N+40 


HCC additional information 2 


N+41 
N+49 


Normal timecode 


N+50 


HCC additional information 3 


N+51 
N+59 


Normal timecode 


N+60 


HCC special information 1 


N+61 

Repeating many 
times 


Normal timecode 



FIG.14 



08/05/2004, EAST version: 1.4.1 



U.S. Patent 



Jun. 25, 2002 



Sheet 11 of 12 



US 6,411,574 Bl 



Frame 
rnimbpr 

11 Willi UKsl 


Frame contents 


N 


Special Information 1 


N+l 


Normal timecode 


N+9 




N+10 


Special Information 2 


N+ll 


Normal timecode 


N+19 




N+20 


Special Information 3 


N+21 


Normal timecode 


N+29 




N+30 


Additional information 1 


N+31 


Normal timecode 

✓ 


N+39 




N+40 


Additional information 2 


N+41 


Normal timecode 


N+49 




N+50 


Additional information 3 


N+51 


Normal timiecode 


N+59 




N+60 


Special Information 1 


N+61 


Normal timecode 


Repeating many 
times 





FIG.15 



08/05/2004, EAST version: 1.4.1 



U.S. Patent Jun. 25, 2002 Sheet 12 of 12 US 6,411,574 Bl 



I 

1. Move PUH to middle position of Lead-in region 

2. Decode Lead-in wobble signal 



3. Get the basic length of disc from the parameter of 
special information 3 

4. Put basic Length of disc into Register A 




7. Decode HCC wobble signal 

8. Search the Additional Information 3 in HCC region 




10. Interpret extended time of additional information 3 

11. Combine extended time with Register A as the disc 
length of the high capacity CD-R/RW disc 



r 

12. Report disc length form Register A 

CTjir~> fig.16 




08/05/2004, EAST Version: 1.4.1 



US 6,411,574 Bl 

1 2 

CODING METHOD FOR HIGH-CAPACITY control parameter and erasing power in high/low 

STORAGE MEDIUM AND THE DECODING recording speed in CD-RW; 

MEANS FOR THE SAME -Oil, additional information 3, undefined in CD-R and 

CD-RW 

FIELD OF THE INVENTION 5 FIG. 3 shows the ATIP coding in the lead-in area of the 

The present invention relates to a coding method for conventional CD-R. One ATIP coding frame encoded with 

high-capacity storage medium and the decoding means for ^iaL information, followed by mpe AMP frame encod e^ 

the same, more particular, to a coding method for TXtT Tr 11 !; To aS iT T ' IT ^ 

CD-Recordable fCD-R^ CD-Rewritable fCD RW1 to mation 1 (3 bvtes^ followed hv 9 normal time code, a special 

CD-Recordable (CD-R), CD-Rewritable (CD-RW) to 2m 9 normal time cod e, aspeciai mEVnggrh. 

enhance the storage capacity thereof while being compatible 30 ^Tn i *" . , , r j 1 ' i • * - 

... . ° * , ' « , . f ,/ and 9 normal time code. In order, the three special mfor- 

with existing system and the decoding means for the same. • — r~ %u *>i a r — n ■■ . r .t — \ — x" 1 " 

& 3 6 mation with 27 time code cyclically appear m the lead-in 

BACKGROUND OF THE INVENTION 

, , , „ „ FIG. 4 shows partial data in special information 1 of the 

As the rapid development of computer software and ATIP coding in the conventional CD-R. The area is defined 
raising of CPU speed, the storage of conventional storage 15 b M1S in=101, and the usage of the additional informa- 
nts is not enough Although advanced storage mediums tion is defined b the frame codi area A1 ^ and ^ , n 
such as DVD is developed to overcome this problem those existi cr>R> the additional informalion are unde fined, and 
medium are not mature to satisfy user s need. Therefore it in the addilional information 1 and 2 are defined 
is an important issue to enhance the storage capacity of the and tne additional information 3 is undefined, 
existing CD-R.CD-RW. FIG. 5 shows the data format in special information 2 of 

FIGS. 1-6 show the conventional coding method for CD, tne ATIP coding in the conventional CD-R. The area is 

wherein FIG. 1 shows the ATIP (absolute time in pre- defined by M1S1F1 -110 and defines the begin time of the 

groove) coding for the conventional CD-R/CD-RW. The lead-in area. 

guiding groove is a trench with sinusoid-like wobble in a FIG. 6 shows the data format in special information 3 of 

specific frequency and the information such as timing data tne A TIP coding in the conventional CD-R. The area is 

and the disk format are established with respect to the defined by M1S1F1- 111 and defines the possible begin time 

frequency as a carrier frequency. As shown in FIG. 1, the 0 f tnc out most i ea d-out area. When CD-R/CD-RW reads the 

ATIP coding begins from the program area and extends A TIP data of CD, the M1S1F1 of the special information 3 

outward. The program area begins at t4 (00:00:00), which ^ interpreted as 000. Therefore, in the scheme of BCD 

also records the end time in lead-in area (99:59:74). The time 'coding, the maximum recordable minute is 111 1001 (79 

t5 indicates the begin time of the lead-out area of the last minutes), the maximum recordable second is 110 1001 (59 

data and is determined by ATIP coding. As to the inward seconds), and the maximum recordable frame is 111 0100 

direction, the time.t3J ndjcates the begin tim e of the lead-in. ( 74 f rame s) with 7 bits. In other word, the data length for 

.area and is determined b y ATIP coding. More inward is the existing CD-R/CD-RW is only 79 minutes and 59 seconds 

time t2 for begin time of PMA (t3-00: 13:25) and the time tl an d 74 frames. 

for the begin lime of PCA(t3-00:35:65). In other word, the From above description, due to the limitation of BCD 

data structure of CD are, from inner side, _RCA,_EMA, codej me storage capacity of the conventional CD is limited 

lead-in area, program area and lead-out area. The recording to about 80 minutes. 

time is counted from time t4 and extends outward and ^ In general, the possible ways for increasing storage capac- 

jnward_from the lead-in time defined by AHP. i ty are: (1) more efficient data coding, (2) reduce pit length 

FIG. 2 shows the ATIP data format in the lead-in area for and track pitch, (3) shorter wavelength, (4) larger numeral 

conventional CD-R/CD-RW. The BCD expression for the aperture, (5) multi-layer structure. 

minute, second and frame in ATIP data format are as It is the object of the present invention to provide a coding 

follows: 45 method for high-capacity storage medium to increase the 

minute: 2 binary BCD (Ml . . . M4 and M5 . . . M8), the storage length to 100 minutes and the decoding means for 

MSBit (Ml) in 5th location; the same, 

second: 2 binary BCD (SI . . . S4 and S5 . . . S8), the Tne various objects and advantages of the present inven- 

MSBit (SI) in 13th location; ^ on w iU De more readily understood from the following 

frame: 2 binary BCD (F1...F4 and F5...F8), the MSBit 50 delailed description when read in conjunction with the 

(Fl) in 21st location; appended drawing, in which: 

and when M1S1F1 BRIEF DESCRIPTION OF DRAWING 

=000, the time code of the program area and the lead-out FIG. 1 shows the ATIP (absolute time in pre-groove) 

area i coding for the conventional CD-R/CD-RW. 

=100, time code of PCA (power correction area), PMA 55 FIG. 2 shows the ATIP data format in the lead-in area for 

(program manage area) and the lead-in area; conventional CD-R/CD-RW. 

=101, special information 1 for writing power, reference FIG. 3 shows the ATIP coding in the lead-in area of the 

rotation speed, application code and disk format ; conventional CD-R. 

=1 10, special infm rn^tionjjor begin time of lead-in area; 6Q FIG. 4 shows partial data in special information 1 of the 

■111, special information 3 for the possible begin time of ATIP coding in the conventional CD-R. 

the last last-out area; FIG. 5 shows the data format in special information 2 of 

=001, additional information 1 undefined in CD-R and for the ATIP coding in the conventional CD-R. 

speed range, optimal control parameter and erasing FIG. 6 shows the data format in special information 3 of 

power in high/low recording speed in CD-RW; 55 the ATIP coding in the conventional CD-R 

=010, addilional information 2 undefined in CD-R and for FIG. 7 shows the ending nf extended data according to a 

writing power in high/low recording speed, optimal preferred embodiment of the present invention. 
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FIG. 8 shows the HCC (high capacity code) according to information is not used. For example, the last possible 
a preferred embodiment of the present invention. ( lead-out time in th e special information^ of the lead-in area 

FIG. 9 shows the HCC data structure according to a (is 79:59:74 and the extended time in the additional infor- 
prcfcrrcd embodiment of the present invention. \ mation 3 in the HCC area is 20 minutes (00100000), the total 

FIG. 10 shows the data structure inMhe additional infor- 5 WowS"^ ^ 

mation 3 of the present invention. \ . FI ?" l } * hows the data structure ° f the s P ecial informa " 

pf<^ , « * e - . . . - tion 1 of the present invention in (HCC area and lead-in 

— FIG. 11 shows the data structure of the special informa- \ tl * A1 A ^ A -, • * . , . c « 

- e . . ... j * j i area). The frame area A1A2A3 in the speci al information 1 

tion 1 of the present invention m (HCC area and lead-m ^ h CC area and Teld^Tea should be modified for the 

are T a ;^ ^ , , , „ io ^cc.e5mg^)iJhe_CD^,CD-RW when the extended record- 

— » FIG. 12 shows the data structure in the lead-in area of CD iQg timc isj0 be definediS lETH O J area. WhcnTgM/Lfc 

according to another embodiment of the present invention. 00f j; ther e is no additioTaTinTorma ti o n:: when A1A2A3- 
^ FIG. 13 shows the data structure of the special informa- 001, there is only a dditional information 3 in HCC area and" 

tion 1 in the HCC area and lead-in area of the CD-RW ^j^^^E S^J/^/^ are not defined . The special 

according to the present invention. 15 information 2 and 3JnjhgJiCC,acejaj define the begin an d 

— FIG. 14 shows the data structure of the HCC area and ejidlliBe~of tfiTTfCCTarea and the^data, str uctures are th e 
lead-in area of the CD-RW according to the present inven- _same as the s pecial informat ion 2 and 3 in the lead-in are a 
tion. as.shawn in FIGS 5 and 6. ~~ 

— FIG. 15 shows the data structure of lead-in area of the The another preferred embodiment of the present inven- 

CD-RW according to the present invention. 20 tion is described below. With reference again to FIG. 11, the 

FIG. 16 shows the algorithm of the decoding means of the frame area A1A2A3 i n the special information 1 of lead-in 

CD-RW according to the present invention. aiftLshould be modified for the accessi ng of the CD-R.CD- 

_RW when the extended recordin^j^isllo ^ 

DETAIL DESCRIPTION OF PREFERRED lead-in area and not in the HCClrea T When A1A2 A 3^0S5 ? 

EMBODIMENT' 25 there is nr. additional inforrn,fftinn, T when A1A2A3=0QL 

FIG. 7 shows the coding of extended data according to a J&SSJUffib^^ 

preferred embodiment of the present invention. As shown in ot^c^aU n Al A2A3 are not define d 

thisfigure.abyteofdataisusedtoencodetheextendeddata ****** 10 th f ^ d ' m T f 

such that the extended data added with the original data CD-R,CD-RW according to another embodiment of the 

provide storage capacity of 100 minute. 30 P res * nt in u ve f 0Q - ^ "ddilional information 3 is incorpo- 

7 . rate d m the data structure beside the original special infor- 

example: mation 1, 2 and 3. The data structure of the additional 

ATIP special information 3-11111001 110111001 information 3 is shown in FIG. 10. The different combina- 

11110100 tion of the 8 bits M1-M8 for minute of the CD-R,CD-RW 

=70:59:74 (minute: second: frame) 35 defines the possible extended time of the CD-R,CD-RW . 

When all the 8 bits are zero, the additional information is not 

extended data=00100000 100000000 10000000 use d. For example, the last p ossible start time of lead-ou t 

the total storage time is 99:59:74 (the last possible begin area in the sp ecial informat ion 3 is 79 minutes and 59 

time of the lead-out area) seconds and 74 frame s., and the extMdednimT~irTlrie~ 

FIG. 8 shows the HCC (high capacity code) according to 40 additional information 3 is 20 minutes, the total recording 

a preferred embodiment of the present invention. The radius time for the CD-R,CD-RW is 99:59:74. 

where the program begins is unchanged. Here, the timeJ.6Js The above two embodiments can be combined to apply in 

the e nd time of the lead-in area and the program begin time T CD-R. 

t_5 is the begin time of the lead-in area defined by ATIP The present invention can also be applied to CD-RW. 

coding, t 4 is the_begin time of the PMA, t3 is the begin time 45 With reference to FIGS. 8 and 10, the additional information 

of the PCA. U^& Jhe begin time of the I ICC area . t2 is the 1 and 2 of the CD-RW are defined, the information of the 

end time of the HCC area. The time t2 should be earlier than special information 1 and associated with the additional 

the time t3 such diat a physical separation is formed between information is modified. 

the HCC are a and the PCA area . B y this physical separation , FIG. 13 shows the data structure of the special informa - 

the data established in the HCC will not interfere withJhe 50 tion 1 in the HCC area and lead-in area of the CD-RW 

data of existin g CD-R , CD-RW . The time t7 records the rea l according to the present invention. The frame area A1A2A3 

time, of the last possible lead-out area . The total recording in the special information 1 of the HCC area and lead-in area 

time is the sum of th e last possible lead-ou t time \n ihe. should be modified for the accessing of the CD-RW when 

special information _3 \ pijLhe_lead-in area added with the the extended recording time is to be defined in the HCC area. 
extendej Llime in theVadditional information '3^ in the HCC_ 55 When A1A2A3-000, this frame area is not used; when 

area. ^ _~ A1A2A3«100, the addit ional information 1 and 2 _a re-in_ 

FIG. 9 shows the HCC data structure according to a HCC are a; when A1 A2A3«11 1, t he additionalj nformalion 

preferred embodiment of the present invention, wherein the 1,_2 and 3 ar e defined and the other content in A1A 2A3 are 

additional information 1 and 2 arc not defined, the additional not definccTThe speciafinTormation 2~and"3~in the HCCarea 

information 3 is defined while the data structure in the 60 deflne'the* begin and end time of the HCC area and the data 

lead-in area is not chanped/Tr> access f he extra data in the structures are the same as the special information 2 and 3 in 

j^CC area , the CD-R driver should move PUH (pick-u p the lead-in area as shown in FIGS. 5 and 6. 

head) to the inner disk for readinp the HCC's data . FIG. 14 shows the data structure of the HCC area and 

FIG. 10 shows the data structure in the additional infor- lea den area of the CD-RW accordin g to fhe present inven-" 

mation 3 of the present invention. The 8 bits M1-M8 for 65 "Hon, Hie data structure in the HCC-JtreaJs cyclical data . 

minute of the CD defines the possible extended time of the includrngs pecial information 1. 2 and 3 and the additional 

CD-R,CD-RW. When all the 8 bits are zero, the additional information T, 2 and 3, and the lead-in area is not changed. 
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The another embodiment for CD-RW according to the The present invention has following advantages: 

present invention is described below. 1. The recording time of the existing CD-R/CD-RW can 

With reference again to FIG. 13, the frame area A1A2A3 be expended from 80 to 100 minutes, 

in the special information loftheHCC area and lead-in area 2. The mastering task can be realized with existing 

should be modified for the accessing of the CD-RW when 5 facility. 

the extended recording time is to be defined in the HCC area. 3 - The disk encoded with the inventive method is com- 

When A1A2A3-100, this frame area is not used; when P atible with the existing CD-R/CD-RW. 

A1A2A3«110, the additional information 1 and 2 arc in 4 - According to the present invention, the conventional 

lead-in area (original format); when A1A2A3-111, the addi- CD ' R !^ D '™f recorder .can used to record higb- 

tional informal 1, 2 and 3 are defined and the other » ^ffijS JSS" ^ ^ "* 

content in A1A2A3 arc not defined. Although the present invention has been described with 

FIG. 15 shows the data structure of lead-in area of the reference to the preferred embodiment thereof, it will be 

CD-RW according to the present invention. Beside the understood that the invention is not limited to the details 

special information 1, 2 and 3 and the additional information 15 thereof. Various substitutions and modifications have sug- 

1 and 2, the additional information 3 should be defined, as gested in the foregoing description, and other will occur to 

shown in FIG. 10. those of ordinary skill in the art. Therefore, all such substi- 

FIG. 16 shows the algorithm of the decoding means of the nations and modifications are intended to be embraced 

CD-RW according to the present invention. Provided that within the SC0 P e of the invention as defined in the appended 

the additional information 3 is defined in the HCC area, the 20 cla ^ 1S ' ■ 

CD-R driver should move PUH (pick-up head) to the inner We claim: 

disk for reading the HCC's data. When the disk is inserted L A codmg method for increasing usable storage capacity 

into the CD-RW, the driver moves PUH to the center f an d^k having a power correction area spaced 

position of the lead-in area, reads the ATIP codes in the * 0m 3 Cenler ° f r0ta "° n ° f the °P tlCal dlsk and 311 absolute 

lead-in area, calculates the basic recording length in the 25 ^ in m a ^P" area ' comprising a 

. , - r ' ■ t c.u 1 1 • 1 . .1 . . high capacity code area disposed id an inner region of the 

special information 3 of the lead-in area, and stores the data .. 6 . . K . ' . . p . . , . °, 

in register A. Afterward, the PUH moves inward to the d,sk defined betw ^ n tl f * rotation and the power 

center position of the HCC area and reads the data therein, c °" ec, '° n area - * a ' d b 'g h code area beiQ 8 encoded 

and reads the expended recording time in the additional ™ th a **** °° ded . decimal code representing an extended 

information 3. The expended recording time is then added 30 Ume code ™? a * fr ° m 0 ° 20 m k 1DU , te ( s thal when added 10 

with the last lead-out time in the lead-in area to obtain the a ™x,mum time code of the abso ute lime in pre-grove 

total recording time for the CD-RW. Afterward, the PUH "tablishes a las. possible start time of a lead out area 

accesses data with a lower recording speed on a CD-RW of the P ro & ram ™ and thereb y defin f a maximum P' 0 ' 

with smaller track pitch. In this way, the recording Ume of «™" ™ s ' ora S e time approximating 100 m.nutes. 

the existing CD-R/CD-RW can be expended from 80 to~100 35 , 2 ' P 16 method for increasing usable storage capac- 

minutes. Moreover, another algorithm is required when the lt * of an °P' lcal d,sk 45 rec f d m c } alm wherem sa,d 

additionar information is placid in location other than the "P 40 "? code area 18 s P aced from ,he P ower correc,lon area ' 

HCC area. * * * * * 
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